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PROBLEM TO BE SOLVED: To reduce the physical 
circuit scale and to attain synchronization between an 
FPU pipeline and a CPU pipeline. 

SOLUTION: The microprocessor executes an instruction 
by advancing the FPU pipeline 210 and the CPU pipeline 
214 in parallel. When the number of stages in both the 
pipelines 210, 214 are basically set to the same number, 
resources for pipeline control such as the flow control of 
both the pipelines 210, 214 can be shared. When freezing 
or stalling is necessary for the pipelines 210, 214, one of 
the pipelines 210, 214 controls freezing or stalling so as 
to bring stalling and freezing effects to both the 
pipelines 210, 214, so that synchronization between the 
FPU pipeline 210 and the CPU pipeline 214 can be 
attained. 





? 


< 




; 


*i a 

$ 




El 


E3 


ST 



> cittfltf 
(ClMCIj 




LEGAL STATUS 

[Date of request for examination] 26.02.2003 

[Date of sending the examiner's decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 



http://www1 9.ipdl jpo.go.jp/PA1 /result/detail/main/wAAA2Ba4pmDA40921 2359P... 2003/1 2/24 



Searching PAJ 2/2 v 

> _ . 




[Date of registration] 

[Number of appeal against examiner's decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



Copyright (C); 1 998,2003 Japan Patent Office 



http://v\ww19jpdljpo.gojp/PA1/result/detail/main/wAAA2Ba4pmDA409212359P„ 2003/12/24 



<i9>B#H»fF/f (jp> (12) & M 4$ If ^ (a) ui)*ffti»&N** 

#1^9-212359 

(43)&IBB ^9^(1997) 8^150 

(so intci.' mm^ f?nmw&^ fi sw^ffim 

G 0 6 F 9/38 3 1 0 G 0 6 F 9/38 3 1 0 J 

3 1 0E 



lt*JiO»8 OL (£ 51 H) 



(2i)ms#^ 


4$M¥8 -249650 


(71)MiaA 


000005108 










(22) die b 


¥^8^(1996) 9 ^20 B 










(72)58»JU# 




(31)«Jte«a3B#^ 


5 9 4 7 6 3 






(32)«$fcB 


1996^1H31B 




95070. -tf-^Ktf, AO^X n— h 


(33)«5fe*S±3B@ 


*B (US) 




20167 






(72)5B9i# 


13V#2a 5 fl 7> 
















95014. 9— n— 7-4 J* 








D— F 20800 X-fcT— -r-^— #15 














(74) ^38 A 













(54) [38WCD£j»] "T<^P^n^^1t-R^-^ffl3a*fe 



(57) \mm 

-Y >- i C PU/M ^^Vt Srimfflffrf- £ 0 

-Y^ (2 10) tCPU^/7-f^ (2 14) SrM?iJ 

y — X^JgiSrSrtfc 5?i"J: 9 l-'^Y rT^-Y v<o— 



[B3 2] 



FPU^CPU/W > 



222 226 230 234 

/ / / / 



210 



215 


Df 


E1 


E2 


Sf 




I 


> 

N 




r* <W/« (DltoE1.E2) 
J *+>*iV (DtfoLDf. 
] E1.E2.Sf) 
h-Jt (DltoEl) 




Di 


E 


A 


Si 


CPU (BOO 



> > ) ) 

238 242 248 250 



214 




f? **• 5 fi ^ ^ v >f >" t £ ffl ^ T ift ^ £r HfT -f* -5 r¥ tb 
SE»^-f^9-f ^<0/<^^7>f >-Skttl:^«L< SixT 

Sr^trt5f-^j!!!iS*ffiTfcot, 30 
S^^^ P y^>^^^^ , ^-Y>^|gci-^L< Six, 

* * Kt*— * £15^-5 Jg 1 oA^&iiftfB^:? m y ^ 
If^^7 P 7^ v/^mjfsm 1 (Dfo^fr^^— KltW 
j?»/h»^V^7-<>ASBaiSSl ^<^^3— KL 40 

fft ^ r?»/J^^^V 7 P 7 y t IMt^^ y r 
Si5c^>V^y-r>'(D/^y p y'Y>^ic^L< Six, so 




- 2 1 2 3 5 9 



i¥«i/h«c^^V 7y4 >?/>mmm 2 Wffc^Sr-r 3— K L 

i/>y&m&mf^%m&/<^ y>y^ ^tzmi^xift^ 

mfiEr?K)/hlS^^^ rfy 4 i/<ns<4 ~7y4 v&»(iHfJffi 
S9fE»»/J^«c^^^>r ^y ^ <ir ^y >f 

Jt«fe*<7>— &/^-sk(c^D3tBaafii[<oT try 
at, 

iSc^^^-f ^s-tO^fT^^— ^T'huIST try h^r# 

v & mn-r z> -? y 4 > t & m v ^ 

SEft^^-Y ^7 ^O^^V ^y L < Six, 
mzftm'h$z&/<4 zfy ^ ^tM&'^-yy^ Xi^il 

L, ntiUMgv^yyJ y(lic, 7^=3 — K 7^ — v\ 
S**SrM7xyf-^r-^t*7i3/ft5feit, 



(3) 



¥rm¥~ 9 - 2 1 2 3 5 9 



3 

at, 

[0 0 0 1 ] 10 

Izmir Z>k<DX*h% 0 

[0 0 0 2] 

fc£R I SC (JBI/J^^iry hr^tf^ 
— W ^ n ^nir :yim, FPU (Sft/hft^— 

»*3HTl"5lH]]2STfeSo R I SC(t tB3EtW(-¥*E 20 
R I SCT — ^^^^^(^*5(t5i»if^^fi, f/L 

7J*<Dmfttpizw*\\m£tiz> 0 ^^or 1 scr^f 

[0 0 0 3] 

[»WaM?*L«fc5 fc-TSHM] jftfflWi R 1 sew 30 

sfft^c p u^v y^ >r ^sift/jNift^sQ.asr^fT-r 

*> Z> 0 5&36«(-*3ttS— oOD3.= 

y h (C P U/^ y^-r y Wfflt^^^ 7 h ^ F P U 
rf 7 >(>*Wfa1r y V) &'<4?7 4i'Wm 
<Dfz#><DV y — ^Sr**-r5*<b, -0(7)/^/7^ > 

£nfc 0 i-fc;b*>, FPUtCPU^^v^n/nt 
^t(:ot^#X.5o t**, FPU^^7>f>WC 
PUaV/7^>^©M (/^^^^ ^^^-^ 

Jt-<rR»WPfl^s^^»§<^x\ ^fT*^ — ^ 3 
4^74 ^£rW9 atfcfc^sfeS,, FPU^' 

■7*3 — Kd v^y y^tic PUMF PU^*0^>f /7 



^£>H?T * - v^tz 6 Z t 11 £ o T S <£> 
h:<D x ^r — isfr h ifoxr — isiz 

U^M 7 P 7^f y i: C P U^>f ^7 ^ ^ (/^7°7 

9si<oittb<D yy-^tc pu/^ f pu/^ 

y^ -< > t <Dmx*%3k*mmitT s z t 9 , * 

fc, f p u^v ^7 >r ^ i c p u>» v /7 ^ y t i^b-c 

[0 0 0 4] fc 5— o^Bgjgii, Efflicf«^<03ft«S:t6 
*3rr3ri:-Cfc5 0 '^y^^vlt^nTtT-^y^ 

-^fi^A-^- • 7 7 > Pis a ^ h • T — ^^T?^ 

^o>/5^ijEffilizrai:(c^5J: 9(z, ■^>'>'<7)4*teSr 

bxte&^(Dmftm*w^tez>fc.tf^ an So ^j^ 

(i. C PU^V /7-f >MF PU/^ /7>f 

^<t <9 fcllfi 1 ^^ ^^Sw#t^S:FPU/q^7^ 

7 ^ t*^.^ s nr v > 5 ^^tJHI/^ ^ sl l t , wjis^ffi 

[0 0 0 5] rf^-i V-lb^n/c^nir y^tZ^^T 

*fT5i^ ITO I E E E ^ y h^-^ltl, 
I5 6 2-5 7 3I(D ^V^^f ^kSn^^oir y 
*(Cio(t5McaBfe»|i9ii^.j ( "Implementing Precise 
Interrupts in Pipelined Processor" IEEE Transact i 
on on Computers, pp. 562-573 , May 1988) ) XMtm 
^n-C^So 560/^^7>f^^tLfc#<WljBa 

[0 0 0 6] *ne>J£W0>l*30>fc£fcCDI;J, Uv?^^^ 

*y y-^ir^^nfcK^^^^as^-^y^irfe] 



5 



(4) 



#fl^9 - 2 1 2 3 5 9 

6 



[0 0 0 7] ^KW^^V^^W^ 

^pyot^f^t^itcfc^ 10 

[0 0 0 8] JE(^*»M(i, ±8EH»HfcKRLT'^:r 

[ 0 0 0 9] #«W<7)giJ<7>@Wfi, CPUiFPUt^) 
lfflco^--^Ss«ISrlW*(cL^fci«igl^tT*5 r hi£X% 

[0 0 10] *«W^JEi-9J^)S«Jtt. »»/J^»^Jt«E 

<5o 20 

[ooii] *^0j(D^^ftiicog^fi. 

v i %mm{tx$ - <t fc 

[0 0 12] **M^HtT8S^mc*(OffllOBW(h^aft 
W W»<olEJJ!X t^SSWSlffid^ iyc/i:5t' 

[0 0 13] 

[0 0 14] o^D-fey-^ (l l 

r Ku-^a^srsiff-rafift^v^-r^ (cpu 

ifiH^fTtcRSLT, FPU^7 P 7^>tCPU/^y 
(2 10) iCPU^V^V (2 14) tiD'^Zf 
Z>~t\C£oX, CPU^/7^><!rFPU/^7 P 7 

£\ I*^7 p 7^f>'(:^ h — /Pt7!l — X^aft** 
t>fcf>t"J: 9 h— /KXfi:7 y 

ii:«tot F PU^/7>f ><k C P 

u^7 p y^f >-cop^{L^ig^-r5o 
[0015] mfM*^ ^^nm^^Mmx^AEm^u so 



— KSix5»^ W^cpumfpucoi^) 
[0 0 16] *»^ic«t5^©S:Mi^BiM"rSo 

[0017] SK/j^^a^iiffi-s^ift/hSc^^^v 
zfy^is (210) tl»i^(/^^yrKi/v'y^ 
fttaSr^lfTi-SSSS:^^^^^ (2 l 4) tSrffli,^ 

^ n^uiryiMi, f9Ej*»/h»^<-< ^^^^co^ 

»t*s»L< snxfifcSo i*^^7>fy (21 

0, 2 14) coa»j&s«SL(+jxtf, ^h-;u»tf7y- 

4 7 : 7'OX&m&^:Z>^hfrX%Z> Q Ztitts 

[0 0 18] SufEg^^^^^cDv^- K^r-y 
[0 0 19] hRU 5 f**a ! a36«S:-g' 

t^&tts f pu^v^^f^fccpu^ y'^-f ist <o 

/M^^«^^ (FPUL) i^-T 5 — ^^rte^ 

u v^atriES i ^^tf KLt^ffcftiKio 
[0020] ±lEl^»Sft:<oj3iJof«t lt, r?^^J/J^ 




* (FPUL) 0{Et^*t-tH;^6&3Ic^ SE»'^ 

[0 0 2 1 ] Htrffii^Ki/hft^^^^^ yo/^7°7^ 
^aKSrBnSEBE*^^^^^ >co^V >J£l£i^ 10 

Ml-, 7" = — K*7— v?, » 1 ^Hfr*^ — v\ M2 IZ 

[0022] s(riar*»/h»^>r^7>r^o^>r^ , 7>r 
u< u wia»»/h«^v^7^>'fcfi*^^ , 9>r 30 

J: 3 1-^5^- flSl^fT*^-^** 

a ^ ^ ^ t+ s » i <o mn * t - #j re i- 1* >>— 
* >r * — -ftv ct^ &a t . Huf5 ^— « # as >r * 

[0 0 2 3] 



«fBfl5P9 - 2 1 2 3 5 9 

8 

UaV^^V) 2 10 (E12#flS) SriflJ/flU S» 

>f/7>f> (CPU^V^^y) 2 14 (E12#fia) 
£-*U/8~f3o FPU^7 p 7^>2 10iCPU^^ 

^tTfetb^o FPU/^/7>f>'2 10tCPU/^y 

=7<<>2 i 4^^^^^ >s» (^-r 

-^») ^^Si^^L< LTfc5 D rtlCl J;oT, CP 
U'M ^2 1 4 t F PU^y7^y2 1 0 k<D 

Fpu/^7 p 7^y^cpu^7 p 7>f >-c»ir#*rtti 

CPU^7 9 7^fy2 14 4: FPU/^y7^>2 1 0 

[0 0 2 4] FPU^7 9 7-Yy2 1 Ofiio/j^f 
CPU/>V7 P 7^>2 1 4{zmMit£tlZ> 0 FPUW 
CPU/^^7^>'2 10 ( 2 1 4teK\,HcmMik£ 
ft, #Jx.tf, i$l]/J«s(7)n-K/xh7/!ixh7^ 

4^<fc3&ifiM^ fpui utcpui i8^yy 

4:#T*>5 0 FPUi:CPU/^7 P 7^y2 10 I 2 1 
4fi, *tl5>i s 3^-<r— ^a^l^^^FPULS 
ffiotf-^^MtT^9 <ir £[^#Hb£ft£ 0 ^ 
^<D#mas. CT^l^ C P u^tt^h^s«(c:jK< 

5 0 rlHbro^/7>fy2 1 0, 2 1 4COfB]Rfjfb 

[0 0 2 5] 131 tt*«W<0»igjfc— e»J(^«S^niry 
*C0^ r n S /^^-V^7^S r ^i- o yots/tl 1011 
j^ft/MBc^^s/ h (FPU) 1 14$ri^o 0 Ht-, -f 
otytllOll SEScSrlft^-t-Swit^T**^^**!; 
a3S@ (CPU) 1 1 8£r{fx.& 0 T'Pt^tl 1 0 

(3. i 6 tf;y bmfew&m'hm&fa^-t v h^m^tz3 

2t'7hRISC7-Jrr^ft^tl6 0 CPU11 
8<otz£><ni 6t"7 h^^^P^U(i, lax, "T^^^ 
"SH3, S5 = — K«jS&U«o— y^!7— M IEEEMi 
cro f 111-19, 12^, 1995 ("SH3:High 
Code Density, Low Power", IEEE Micro, pp. 11-19, De 
cember 1995) ht^X^ SuISCPUl 1 8 

(i, 3 2 hf-^^ 1 2 2 igft Lt F PU 1 1 

*yh (I MAC) 1 2 0^f"^^^l 2 2Ce^^n 

rv^o m i (D\E}$$m<D4 y^— ^m-^u, cpu 

118£FPU114 k<DWi<D4 — Xff 2 

4, 12 5JW^ttia^S:«l«SL-CfcSo mlfECPU 1 1 
8li, 3 2t^7hSl7K^^12 6^gfiLt> 

9) 1 3 4t:^^tltl^ 0 TLBItftlSTKl/^ 



9 



< 6 ) M¥9- 2 1 2 3 5 9 

10 



»^777^SUl^ 0 TLB=iy ho — 7 1 34 
te^tT-?<Di&&m<DT LB 1 3 8&fflffl-tZ> Q ^ 
COTLB1 38|j:3 2^7 h»17 Ku^^ 130^ 

£f£?££i±-^3r^ 7^^^^!) 1 4 6&%\mirZ) Q ^ 
iy>^^^!il4 6li3 2 If s/ h-T — ?s<X 1 2 2 
LtCPUllS^FPUll 4{Z%±&£tiZ> 0 
[0026] ^^^n^nir-/iM 1 OteHiC, mmf 

— ?s<* 1 5 O&U^i^T 1 5 1 [C^^n 10 
fz-y V T/L-n ^ ^-^r — ^g ^fry .^ — ^ 152, 

1 5 3^£li;i, 1 5 OR 

XfffimT KU^/^X 15 1 fix<^^7^— > ha-7 

1 5 4 ^^LTtfriSx-^^^ 1 2 2I»I7 KI/^ 

S^Mff^ttWfJii^a^ 1 5 SaSfTSc ^ 

— ^HISSl 5 6CJ;orfTt»ti5 0 C<^ttW£EI 1 l::* 
[0 0 2 7] ^nir yU- 1 i o o«Ke(i«T<oKW«- J: 

oT3a«StLS-e*>^>9o FPUl 14(ii?l«M 

T, FPUl I4lt ^t^r^^^ycf-^tM 

-tOfW? <9 (C, CPU118^FPU114 Ktt 

^oT^rt'y^^y^7F>v'y^tS 0 CPU1 30 
18liFPUl 14 CD/c^Cl^^ y frhf— $(Dy =z. y 
f&Frte 0 ti < . F P U 1 1 4 <7>;fc#0)E4ft/h3S 

(c:*fc* WT8cJ:!3g¥JiBS:|ftM-rSJ;5l-, FPUll 
4^CPUii8i:«T^f-^eai ^^eyr^ 

ir^^f^^-fi-, ftt>«?CFPULl/^^^J;^^ 

[0 0 2 8] f-^XIi^^#t5t^C, CPU 
118{*, MTKM (fiSTK^) S:f+*U 3 

2 bf y ht&^T 12 6 ^Lt^^ey^- 40 

1 1 6t>>b<DT — ?Xl±4h'$i:9&-tZ>o 
[0029] tit, mt^ftir Kk^«{:TL 

B 1 3 8 (C»j(ft$ixTV»il^«f TLB;^/jiM 
L, TLBny ha-7i 34(i, il^O <£> -v' y tr> >/tf 

> i 3 4(i, ^^tlb i 3 B\zmmr F> 
^^f&^ft-r^o c pu i i s^wv^mcr Ku-^teia^ 

■r — ^SrSsRi-S/j^t TLB1 3 so 



*^iJ^O/-c^(c^£OT KW^SrSrfc/.C^v h y £ It 
*&*W*£ 0 TLB 1 3 8(3:3 2 tfy hfelT 

1 3 O^lt^rf i/i/^^y hn-714 2 {OfamT 
Ku-^Sri^So ^ty>a3^hD-7l42li32K' 

hr*— 12 2 Clf*— ^X<i<fa^£rS< «fc 9 II, 
^^^^jSfiES^S^^s/^a.^^y 1 4 6(1^ 

L, CPU118<tFPUll 4(Dmmi-±, m^iStltz 
^y— A^oEyiJ (^^co^ffJiS^) tcfi 

5 0 ^H/wt7y-xt, k mm) 

[0 0 3 0] ^IIFPU 114 <t fp]^C P U 1181: 

CPU118tFPUll 4{C c toT^^^n-5^il3 

2 Ify h^—?/<X±T*Wm^mX~tb& n FPUl 14 

[0031] CPU118tFPU114i: coF^T'tD^ 
— ^ rL yi/^^ F PU 

L^r^LTtT^tL^o ±^t!OJ:9(-, -^OftllOR I S C 
Xn-fey-^lcjo^T, C PU 1 1 8 t F PU 1 1 4 
y va^^ey 1 4 6(Oj; 5 

^^r ] J (transfer through memory) ^^ItSl^o 
FPUL Uv^^^coJ: ^feu^^^Sr^^SlKafeti^^ 

[0 0 3 2] j*»/hj»jRA^2it5j*«i/J>jSc/S#^^BBii 

^^^i^Hl 2 1 — m 5 2<cl¥JW/jS|EiE*ix, A^^Cf 
RBEjdiS:^ ^T'V^5o 0 2 1—B15 2 ic^ij^ S ixfc-ttL 

[0 0 3 3] U2tCiiFPU lHirCPUll 8 30?A 

PU/^V:/^ > 2 1 0 tCPU/^^^^^ >2 1 4te, 
*-(7)^7x7f ^r-> ? 2 1 8^tt^ 0 MtCF 
PU/^7 e 7'fy2 1 Ofl. v^^— K^X — (D f ) 
2 2 2, ^lUtT^-r — v 1 (El) 2 2 6, %2Wil* 

— (E 2) 2 3 0, Zfct/v-f h^^s/^^-r — ^ (S 
f) 2 1 0(04^f-v ; ^I{:So 0 CPU/^/7'1' 
>2 1 4fi, -r ^— K^v 1 — (D i ) 2 3 8, %Vt* 

— (E) 2 4 2, y/^ir^^T-y (A 2 4 



(7) 



- 2 1 2 3 5 9 



11 

6) m$=74 b'<y?XT — i? (Si) 2 5 0cO N Mil 
4^t-;/S:So 0 Di^r-v : 2 3 8fj:, El 2 co^ftl 
2 5 SlCiotSSilSct^ftFPU^V^^V^f 

<£>ff-5§-££fijc-r£ 0 D i — >?2 3 8 te:, ff -^/n^ 2 
55£-^LT, El, E2^f-y2 2 6, 2 3 0 
^*{f-^£{&if£U 4t^FPU^r-^2 2 2, 2 
2 6, 2 3 0, 2 3 4 t*tUf-v f 218l:^rt^ 

-v^fM&U * LXX 1 — /Ml #£:E 1 *^-^tc<& 10 

[0 0 3 4] y*—?/<X 122 0±T*5flJfflffl*5lft^ 

T*^iI»SnS„ MJj(DT=* — K^f-^D f 2 2 2 
&t>*D i 2 3 8te. V*>7^ v-3 y7xs;^7- 

^Jt6li:^ 0 FPU^li^o±ffi4ifyH: 
:Jott6F (1 6jS») JrJ:oT«aiJStt5o *^d s S*» 

/M^^^yr^^Ti^, Df ^f-^2 2 2iiiiiH 20 

±^^£7^ — K L&V\, PJ«{£, Di^7-^2 3 8 
I^Eb/h^^^^il^n- KLftV\, D i XT- 
v?2 3 8li, !5fTSn5^<*»i6/h»^«1iBS:«giJ-rs 

Efc-irffeS. fc lt*-(073- M7^ ^ftftt^s 

K*Stt5{f#(i> CPUl 1 8/j^FPU1 14£r3£ 

£ D 7x y f Stifc*^s»i/hJS[^*t'fc5 it, 30 
FPU^7 P 7^>'2 10^)E1^7-v ; 2 2 6ll ife 
<0 lit? 5 o FPU^V/7^^2 10WE2X 

^WM^ftCWlt, FPU/>V7 B 7'02 

l ocos f^7-^lt y*»/h»^u^^^{c^^|| 

[0 0 3 5] ^y^Sfrfc^tfS. K»£J»fM-£*: 
£>coi^coj; 9 fc, CPUA^TfcSf^ CPU/^ 
7 P 7^y2 14(DEX7"V ! 2 4 2li, SRifiH^S:^? 
t5 0 CPU^V^'f ^ 2 1 4©A^7-v?2 4 6 40 

1tk%* ^rt^^^^JJ 1 4 6«rT^izJ*-r5 0 ftf* 
tC, CPU^>f7 P 7>f>2140S 1^7-^250 
I3\ Wilted, Mx.liCPUU^^4 1 0 co— 
0{^##aitpr tdS-C#So **IJ*wi:(C, FPU^ 
-^=7-02 1 OMCPU/^^7^^2 1 4 CO— ofc* 

fctOfcSo 0U;ifi, ift^y ^ yTxT — i/2 1 8tfSfi» 
*P»^*S:^*y^U^:i:#, CPU^V7 P 7^f>2 1 50 



12 

4^1X7-^2 4 2 T*SWO|L^rfTL, Si7 7 

SEJftJDW^^S^n— KSnS FPU^^7 
-YV2 1 0COD f — v*2 2 2(iS»iPat^SrE 1 

^n^f^^KD^ FPU^V7 P 7^^2 10(/)« 
— v>2 3 8 te&W]'h$k&$i'&$:E XT — 2 4 2 Iziiig 

tit, mco«^i^-r ^ywora, cpu^n^^^ 

4 ^2 1 4<Df£V<DXT — is&mzmi&£ltZ 0 ZZX 
±lEiiiSt(i, ^I^l^Cfo5CPU^y7-f>i: 
F PU^7 P 7^ VK^T^WMfc^t'— > 3 v* 

[0 0 3 6] r*T% CPU^7°7^yi:FPU^ 

atRKtSo I - **?*?. FPU^^7^>210^ 
C P U/^ 7°7 y 2 1 4 CO/nV /7 Via 1/^7° 
7>f^^7-v^ft) ^ffili^Kltfc^ 
±ot, CPU/^y7^>2 14tFPU^7 P 7-f 
V210 k<D7u—fflfflm<Dfrft<0'<4 77 4>mfflRi 
<D V y— x^F PU^V^7>fyi:C PU^^^fy 
^%^**ffl*5J; 9ic&5 n r co^V :t°^ v y y- 

tts <£ 9 ft^^>7 y ^ h^^-r^^^*— cut 

i: , 5fcCDlft^ "Add R 0 , R 1 2 " COy=V 77 
>f^-'>ay^^ (Rl) j&SffiOift^ "Add R 
1, R2" COy-XUv?^^ (Rl) -cfc£4§£\ 5feco 
^f^f^-ygyi/^^ (Rl) (1^^^- 

x^ (Rl) 0«iS:#fla^S^<!:(ii»IS*T*fcS« -^co 

fctf>Ul, [2^f3L&t^ ^^^7^ yP K7)7-f 

S i ^7-^-CU^^R 1 id«»JS*36M#b*X5 

*T% /W^7>f>'P2S:^h-/ut5^tast*#S 0 
^<0<t#, ^V^'f >P 1 coHtf — v^ET'SSJ 
tl/ u cS»S^/^7 P 7^yP 2^Hff*7 L — i/ElZ.s< 

/M>^7>r >P 3~P 5-C^$jx^»i \s 
^^Rl 1 tcffil LT7"^ n >-:7 y ^ h Sr^-f 
"Add R10, R 1 1 " t "A d d Rl 1, Rl 

2" ir^ratcgij^^^feStLT^Sii^^li, 
^7>f VP 3(Z)|g?T*x — ^ET**#$ttfc«»JfS*S: 

^^eyr^t^^f-^AtvAV 7 p 7^>p 5 <nmftx 
toi*(cj»tPo ±aico* h-/u*tT9»ira, ^Lt, JiflE 
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5ffJ-C(i, S2«cffJ^Six5<t 5tC FPU^T*^ 
>210 «!:CPU/^/7-fy2 1 4(0/^^7^^ 
^C^tSS(^^L< CPU^>f7 p 7>f>'214tFP 
U-^V y P: 7^>2 1 0 t<07n— ©JW^Ofc^O/M^ 

9>r v y-^SrFPu^^7>f>tcpu 

CPU/M/7-f^i F PU/^^7^V^SWt5 y 

tfjlZfF-ftiCDX'h <9 s C PUKW^70- &yi<D 
KiS^F PU*^(Ofefe<73 7n— «l31(^*^fSix, 20 

fflm<Dtt&&F PU^^7^f^KPU/^/7 
[0 0 3 7] KT, CPU^V/7^yiFPU/^7 p 
[0 0 3 8] fcS^li F P U/ V / 7 >f > 2 1 0 i: C 

PUA'>f^7>f>'2 1 4 b(Dmx*<D"r — ^tei^^r^^-r 
5 0 -t^J; 5 ftrflH^— #ij<b It, CPUt:J:S^^a 
= <r-v/ay^^ (FPUL) —(Du — Ktft^ (L 30 
DSRm, FPUL) , CPUd-K • ^ ^ 

^- — ^>3 >l'i/*?&^>&&>Z> n :o^fj:, FP 
U^V/7-<V2 1 0 tCPU^V7 P 7^>'2 1 4&I>* 
(C-ttte»'^^7^>'2 10, 2 1 4 C^T'CD^— ^fc 

cox-t- — ^(^^/-- N ^ijx.(i-O(7)^n^^ 3 0 8(D 

^ o 3 o 8<d 1 pfr-vmnztiZn fpul^ 

FPU114|:^iti5i/^^-Ci)5o :coi/y^^/ 
FPUL|j:T-^fel±, FPU110<bCPU118 
^^tt^> 0 CPUl:J:^; a -^-y 3 >Uv^^ 
(FPUL) ^<OD- KA*liCPUA^fc5„ L/j- 

U^Vy7^>2 10, 2 1 4 iztstf ZMJyCDT'^— K 
2 2 3 8^3— KStt5 0 fcVj»<b. C 
PUCi^^^^^-yH yi^y^^ (FPUL) — 
OP-K^$rf^-Kf5^§^ Df^f- ^2 2 50 
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2(i, FPUl 1 4^i/y^^FPUL^7^tX^ 
ffl@Mr&Z. t{Zt£Z><DX\ FPU^^7^^2 1 OSr 
^KW(-»^Sii:S-<&r*fc6tB»i-5o *»K CP 
U/j^;a^^-y 3 yi/yX^ (FPUL) (in — K 
■f"5^tt, CPUAV/7-fy2 14WE^7-y(: 
.toTHtTSixSo m^{Z^ FPU^7 P 7-f>2 10 
C0E 1 ^^ — ^2 2 6I3\ (T) 3 1 0l:J:ot/T 

S^«lx.*Ui, CPU^3;a^-'>ay^ 
^ (FPUL) {^n— Ki"S<h^(i. EUr-y|:S 

[0039] e 1 ^-r— ^(cffiilLfegUoiftw 

'^-fj^ Z/2 10, 2 1 4<D^*<DXT — 

(i, nm^ 1 sis £m-fz>„ l/^l^^ 
5 0 #]x.ii\ E12 8SVE12 9iw^$n5<t 

3S^Bfe»^^ (FDIV) ii, l 3ih^T ^/kdu— 
>- (f* £r*$o 0 ::t\ u-Tyj/ii 

fflilfFPU^7 J 7'fy2 1 OOHtf — i^2 2 

6, 2 3 0^fW^^/uSc^ft^r^5 o r? 

ft>h»;S#<frI*E 2*^—^2 3 Otlt^^^f^ 
^El^T-y^Tl 2t^^/^f^f 0 El2 8^Ji# 

m'\^&M9-&"rr<nt°v?- (Pitch) /j^^n, ^Jxfi 

te. i*i^ft^Rft£^£**E l*^ — v>2 2 6T1 2* 

^^» J f , i-i:t^ ^ t&^-t„ L/c/^oT, ^cor?i/j 
/J^fft^^-fiE 1 *"f— "J 2 2 6 ASBtTJ-, 12^d 

[0 0 4 0] Bl3^^$ixS=3 ^ — ^ — ->g 

^ (FPUL) ^<nu-v$t^(nm\zmz>b. WWLfa^ 

^FPUMCPU/^^7^V2 10, 2 14^1* 
iCj)f£tt5^T\ El^f-*y ; 2 2 6Wyy-Xtt, CP 
U^y^-f >-2 1 4coE^-r — i/tfmn-f 9 
«fcWC*:Jt«»Six5o CPU/^7 P 7^f>2 
14WA^f-^2 4 6^ ^— 12 2C, LD 

SlfrT-^r (C PUn - K • 3 ; a^->a > 

A^"C(i>fcl/^»ib, A77-y , 2 4 6|j:CPUUy ; x^ 
77^/^4 1 0Ol/y^^Rm^f-^^7-^^^[: 
n- K-T5fcitT*fo5a -r*^^, xr — iSA (T' ) 
3 1 4(i^^ey T ^ir^^g^^t^ t ^LT^5 D 
[0 0 4 1 ] C PU^V7 p 9>f V/j^— ^/^^ 1 22C 
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-7=7 4 1/2 10(DE 2*-r — 2 3 Oil "T" Cl 

ig£-tir£„ CPU^^7 P 7-l'><7)A^r-v ; 2 4 6(j:, 

Rm^f^^^-r — 1 2 2±-CflJfflttl3fcS«t 

£ 0 x — — BSTh] t fl CPUd-K* ^ ^ ^ 

1 2 2±(^)T f — ^^*IJfflprfi6ttmffiMBW3 1 8<Offi, F 10 
PU^V^7>fy2 1 0C0^-< h/^y ^^^ — v^S f 2 

3 4 j&S-r — 1 2 2±0^— ^&8M#L, ^O-r — 

[0 0 4 2] Z.<omt*h tWbKiJ: 5 CPU'^ 
^7Y> 2 1 4 i F PU^V/7^ >210 itfV^ 7" 
7^^f-^Sft(iBi:tfc5 0 Lfc^ot, CP 
U 1 1 8tc£oTt£y ^ey — ^*ii^Li|^«(75>^«— Jr^ 

FPU^V7 P 7^fy2 1 Ote^x — v?S f X'*:<Dy*— # 
SrF PUL Uv^^d&t^iMfr <t^"e# 5 0 20 
10043] CPU^h "STS F P U L , R n " 

ti H4t-^^tL5ct aftffiimai. -osv*>f ^9 

^>210, 2 14i:iomfT*lx5„ ^(OCPU^ 
hT^f^ U>>*^ (FPUL) C0|*3^£:C PUfflJE 

u^^Rni:aif-t5. rocpu^hr^oi 

£\ F P U 1 1 4 11 x — ^/^^ 1 2 2±fl/v?7^ F 

t4^FPU^V^7^>liFPUL ]si/*#<Ofam 
£3 2 2(Dffl^/cttr-^/^|:«^ CPU^/7 
-T>2 1 4 li:(Dr-^^^f-yS i t'l/^nn 30 

[0 0 4 4] 0 5ttF PU/^^7>f >2 1 0 COMl-P 
*W*IhIK4 0 6 Sr*t" 0 El 5 (DESSAU *^FPU^ 
>f^7-Y^f-^2 2 2, 2 2 6, 2 3 0, 2 3 4C 
S&tl&^X? • ^ yf4 14, 4 1 

8, 4 2 2, 4 2 6^Six5 B FPU^^7>f^ 
7"^2 2 2, 2 2 6, 2 3 0, 2 3 4 li-ttt lb ^ttjT^f 
Sr*nfe(C*flC$jx5 7 s/^4 1 4, 4 1 8, 4 2 2, 

4 2 6iC, 1 *BB 60^ n y ^ff-^4 0 8^^Z1^T/J S, 9^ 

y v?X«2fflB<75^ Py^4 1 OOD^^T^'Q^^^CO 40 

✓ M'**ff#4 2 8^£*lT^£ 0 F PU/^^7^ 

^ms&4 o 6<d«meii -r<iz*:i,xsiTxm*<t>tiz> 

> U^^^^^COf?iJ(l^^r, FPU7^-K^7-^ 
(Df) 2 2 211 FPUL^^tCf-^^n-K 
£*l£J;ytC, -^^^^1/^-9-4 3 40iltRff -§*^SS4 
3 0±T*il*R{f-§-£T-^- ht^IirlCiotf-^^ 
X 1 2 2^6 l^v ? ^^RmOrt^^3I#-ra©J^^ ; fT^ 



[0 0 4 5] (2]6f3;C PUA^> F PUft^Olo^ 

^(onnmmz&i-t %s<4 <>< 2 1 o 1 2 1 4 t<D 
mM<D—m&^-f 0 «riwia6(i ma^cpu* hrift 

g^tt^5 10 (E14 1 RUm4 2#fiS) <t 
i"o Bl6«r*5V^-C, — o<D^^l^*5(tSF PU^/7 
V2 1 0 tCPU^^5^f>'2 1 4<D$z*<Ds<>(Zf 

(1 ~ otOf^- K*^— ^Sr^W-ftfcfl Id, Df 22 
2 t D i 2 3 8 "D" ^f*ot/f ^tltP 

5« l2 6 0*^(;i:fc^"Cli#IHll ^Dy^fflt5 14 

y<^f-^y>f — v?<^ffi3fe(C*3V^T, "T" 

&ffiftmxtemmw)xihz> 0 #jx.fi 

hOFPU^/7^^2 1 0^ff^r-y (El) 
2 2 6^r?i!)/J^^^i#T^^5 1 OSrUff LTU^S 
i:^. CPU^V7 P 7^V2 1 4^)H / fT^7 1 -v ; (E) 
2 4 2(1 "T" (C«toT**nS«t 9 Wai^Wlf^ 

-rs ^ t ft < iiUd^&iiffl 

[0 0 4 6] i6^)FPU^^ "FTRC F r m, F 
PUL" i:CPU^ M STS FPUL, Rn" b% 
tt^th&mbfrft&jlC, FPU Li^m LTf-^ny 

^ Kic«tS^ ^(0«**BSjh-T53t«)^, IP 
CPU^7°7^y2 1 4^^ h/^^TlT 
C PU/^/7^ >- 2 1 4 "CO* h— /uSrBfi 
ih-t-^/c^l^ HulS^h^* "FTRC" (C^ott^C PUf 
3— K^x — 2 3 8(1^ ^*{f-SHS&2 5 5 tO<-< 
^lf^5 2 2^7t-Ft6o ^/^ft^5 2 2(7) 
T-y— HI A -45- "FTRC" C0E2 *v" — is 2 3 0^ 
fm'bWLMm *) ^X^ 5 1 0SrHff^TL^fj&-e&o 
"STS" (7)E2^T-y7j^h7^^^Tf 

simitas-ctfci:*, ^f^^hT^h^ "sts" e 2 

^7-^2 3 0WA*l:, mf!2^^ "FTRC" (if+S 
F PU^/7^f >-2 1 0COE 2 ^^ — ^2 3 0 <D\tif) 

[0 0 4 7] [DSctv^^^ ^EIKJix-^oiffi^ 
^/^Srig^-r5J:9tCftoT^^ 0 -rfttetb. E2* 
7 1 — v*<7>7 '>^4 2 2C0tH^;«^-f >"«*»K4 3 8 "CfU 
ffl^Iffi^ftSo ^W^^*»8S4 3 8(i, -^yu^-^u^-y- 
4 4 2c7)A7 t ?T*fo^) 0 CPU73-h^7-y2 3 
^CD/^-Yy^XfI^-4 2 8 liE 2 ^7-^7 2 2 

Offi^^StRL, fixtaot, WjSE2^7-^2 
30SrILtyt>f^/uSix5Cim5. »»/J* 
^9ftt#^5 1 0O^^/j5E 2*^ — ^2 3 OCOtii 
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^37yf4 2 2 Sr^L-CflJfflpT^t-ttSBtffiii, El 6 II 
*3^T5 2 6-C*£ft5 0 CPU^Di^f-^238 
W^ff* 4 2 8ii, -^yu^yu-^ih4 2 

^i:45„ ffiliffiWLfcJipt;:, JblE* "ST 
S" 11*51 ^TF PU 1 1 4fi. CPU^^^Rnl:6 

a&i-STt^icr— 1 2 2 _k<z>^— ^^wffl^ifig-c 
fcs t :5«13 2 2 £©MftH-£ 0 

[00 4 8] ±C, FPU^V^7^>210iCPU 
^^-f7°^^>2 1 4CD|l?]»Hfcii, W,-%<ns<'(-J 3 =7 4 10 

>210, 2 1 4(7>fsjtt/J»— h— ;ut7 U — Xco 
«J»««6*»o- t(lJ;o-Cj*ric$ix5 0 H2 il7F£*l 
5J:9{:, C P U'<4 zfy^f XD^r^— Kx-r — (D 
i) 2 3 8li, £;PP2 5 5 il J; o T;^ £ tL5 X h— yUfS 
fr-^gBSr^LTF PU^7 p 7>f ^ h— yu-f 
5 0 -^V yy-t vx h— yufi. ^-v^corfl, #J 

Sr*"JfflSi±-tt^J; ?(i-f Ztmblc^ mflE»1SD^*ii J: 

X h— /Mi, — OCO^^CO^tT^^— ^ (E) 2 4 2CD 

tB^SrJSfe^^tollfT^x— (E) 2 4 2WA^i:^ 
£<, MU<ds<4 s<x&F pu^^/l:#4t5, x h — 

X.llE^f^2 4 2XliE 1 2 6) (CfiN 

op (y > • 2h^U"> 3 ds^Six5„ so 

[0 0 4 9] CKDJ;-?^ ^^^3^7!)^ httf 

ii, 0 2a»bfcW^fc.fc5{c, CPUf3-^f- 

i/D i^ff? 0 FPU^/7^y<hCPU 

»J»"#*5 7 n -ffHj®J(D!&3gJi C P U'M 7 P 7Y>i:FP 
ftd&V^T, FPU^^^fyiCPU^^^y 40 

y^M^Vy7^y2 10, 2 1 4t^ttH* 
£^i&(I, 7a-9]»©A-K!>i7S:FPUtCPU 

/^J^[:^:fl:rM, CPU/^/^ y^7n-a 
»d^7^S:FP U^-f 7"^ :7 d — ftlffiltc fc«E/B 

-rSrtdS-C*. mtl«t>9, CPUAV^^fyiF 

[0 0 5 0] &tl, il^DtD^ h— yU^jttI^il-T5[HlS§ 



— K • j-— x • x /uSrOT^-f- 5>"W >^ -V 

Py-UTtfoZo H 7 (C|13f@(D^^-6 1 0, 6 14, 6 
1 8C0~>— ^>-^^#SE-r^ 0 m 1 <7>#^6 1 0 1SSS2 
OlS>*6 1 4 tBIftCC PU^t?fc5 8 ^3#g(I^ 

i 7f Sns^liSi/hft^A^tfcS,, ^6 l o 
ii, ^y^i?R2l^^ntV^5TKuxt^^y 1 
4 6Wrtg^U^^R 1 tin — KtSP- K^^"C*> 
So 12(0^6 1 4lil/i/^^R10)rtgS:l/v f ^^ 
R 2<7?rtStI*P»"t-5^-efcSo !£l CDift^6 1 Oii 
C PU^/7-f^l 1 4(OA^f-^l 4 6t'^ U 
1 4 6 £rT ^-fe* UT^oD , % 2 cO#^ 6 1 4 (ix h — 
^Stl5 0 £fc&f+*Uf, g!2tDlft^6 1 4|i, f%^6 
1 07f> isZ/xfR 1 (7?rt»Sr3E»f LTi^SMic, u-^x 
* R 1 <DW1fi£nx\t*t£\i^3&$:T ? ± x-fi-TfibZ 
9„ * h— A'SixSt, ift^6 1 4(1^^— Kxf-y 
D^e ) S!iiS: J ? 1| 9Eto 

[0 0 5 1 ] — o^*^:/^ ^ifcrtS* h-;Hj:, 
M^cTVM^-O' (CPU^VX7^>MTPU^ 

^^-C$?S^3£O^J^6 1 8(3, 12^6 14tt 
<biIX h— JU£tlZ> Z klZ.t£Z) 0 CPU^V7 P 7^y2 

1 4<E>D*-r — v>2 3 8(i, U^7 P 7'0 2 1 

0 . 2 14 £rX /U-tZtilsbcDX F-/Wf^6 2 2 £r 

^2 4 6 0rtS(j;CPU/^^7^>'2 1 4(DEXf- 
v?6 4 2iI^<-<^^*ixTl^ 0 Z<D'<s{ 

[0 0 5 2] ID 8 fix h— yl-cot 9— o<^^^^ N -J* ft 

^y^^!) 1 4 6^T^irxbct 9 ir-rSwirH 
J:otgI^ n 12 8 (i4^0^h^(7)v'— ^r^^SrUff^ 

(Di^^am7 (DC PU^-7'^6 lot Lt(7)CPU 

Sli^^ey 1 4 6 £rT^irx-T& 0 
[0 0 5 3] i8 (C*3V^T. ^ 1 C0^^ 7 1 5 ii, 
7 x-yJ-Ts^ — is 2 1 8 [Z X "9 ^^Bbf^T^m 

2 hr-^/^^lt 2^W4 (3 2 tTix b) 

T1T9I t^stfts J: 9d*ixrv^/j»e>-c«>5o 0.8 

H^o^T, ^^-^^ :y ^^^ — o> 2 18 353^^146 

^ 4 # g <D^h^ $r 7 i 3/ ^--T 5 iPli^^T-^ 5 -Cfc 
»1 O^h^-7 1 5[iA^r-v ? 2 4 6t^!J 

1 4 6£T^irXi-6/J^ D i ^f-v?2 3 8 ii^* 
^7 P 2 10, 2 1 4^r^ h-^t5 0 Lfctf s ot\ 
^4#g(D^^-7 2 OH, X /UStL*l/^»-&(Cit-< 
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[0 0 5 4] III, ^3#@0^^*7 3 Oil, MdJL^T 

1 OOifffllCioT, Di^f-^t?lL(Ot^[: 
j^*9il^^5 0 MM, NOP (/ > • — v'g » 
/A * /Mf#7 2 S^iiffiKJloT, ^ 3 CDtfr-^ 7 
3 0OE^f-i/6 4 2i:lf A5it5 0 fit, — 

* h— Sri: left 

£/^*b, 1^0/^/7^ V2 10, 2 1 h— 

£*X&o 10 

[0 0 5 5] H9Ji* /WI#6 2 2, 7 2 5 &£.f& 
(CPU^/^^yS 1 4 COD i — v?2 3 8 

KiotfS) Ih]SS8 1 OO^-fir^ Atfc5 n Hj70^ 
h— 2 2 frtoKi" 5 B&SIOI*, x 

^7^*-v'3>l/^^ (17(0^6 1 0(^R 
1) /jSy— ^Uv 5 ^^ (17(7)^6 1 4(DR1) tm 

-/j^^/J^tet^t^t^^V- ^ 8 1 SSrfiJffi 

t5o tbtt^J: 5ftP— tt^fcSft5>, 

2 Oris* h— 2 2S:4*t5o 

[0 0 5 6] HfiKe, ^ "eVTi?±*m$§8 2 ^ 20 

✓MS -§-7 2 5 Sr^riii-5« 

[0 0 5 7] (Hi OliCPUf ^- K^T 1 — v> 2 3 8 
tf*. CPUMFPU^7 P 7^^2 10 ) 2 1 4(^1 

mt5/P(:o^t^f5 0 Ell OUl&^T, 2B<D 

U n — K • 3 * ^ -/r — c/ 3 ^Uv^^^-^F P US 
t/CPU^7 P 7^>'2 10 > 2 14CJ:ot7x7f 30 
£^T^fT£ix£o ftd, ^^^^5/^-^^ — v?2 1 8 
*Si¥»>h»j£*8H*9 l 0S:7x5/ft5 o Oft^^ 
^^■7^ — ^(1) 2 1 8(13 2 tf;y 2{@— Jt 

) i¥ft/JMRj&tf>^9 1 0111/^^ F PU L<7)rt 
i:UT»3R-r5o *<o»»/h»^^9 l 0 

^^FRnC»ttt5. 40 

[0 0 5 8] Hi OKJa^T, r¥ft/MR^^9 1 0 
fl. MJj(Dmft*'r — (El) 2 2 6M (E) 2 4 
2\Z.^ V—Mt^ 9 1 4^rffl^6CPU 1 1 8CD^ — 
K*^ — */ (D i ) 2 3 8CO*Smi: LT, FPUSOX 
PU^7 P 7^>2 10,21 4.£rX h — A'SitS,, i" 
ftt?-^, m%<0'<4'7y'{^2 10, 2 1 4(7>HtT*X 
-^2 2 6, 2 4 2/j** /U£tt3 0 -t<OJ: 9ft^ h 
— /MiX^ "X" 9 1 8 {CXoX&mizm&tlZo C CO 

^•9 1 ot>i&m\z&ftmm$ET&tiz>x]b*>o & so 



<tj "LDS Rm, FPUL" ^^Tf^CPUl 1 8 
(DAX'r — i/2 4 6 n-T'—V^* 1 2 2 JiCDr 1 *— ^ 

^StiSr t(e«t 9. j*»/h3&^^9 l 01^ 
ft #9 1 4 35Sn — U^K^n^MC^I^SSt 
^> 0 ^"LDS Rm, FPUL" ^Hfft^CPU 
^-f > 2 1 4 CO A ^ ^ — V s 2 4 6<Dtitf]\Z&\,^X 

*"Jffl^ffiftx — *I*'*>f '**&&9 2 2S:aftLtf- 
1 2 2 OW^* §*U ^1^^9 10^ 
fri"5 F PU^W y'y-f ^ 2 1 OiOEl — v*2 2 6 
COA^te/^-f/^^ ~<n'<4 ✓ 9 2 2 teHd* 

»&18H*9 1 Oil, t*— 1 2 2±T^IJffipJtgftF 
PUL i^i^^^coffi^tea-rac i8Cj:oTA^Sr^tT 

[0 0 5 9] mmiZ, wC9^Sfi<^)lfi«|e*5V^T, 

-tmi^^rco/^^^-Y >- (FPuit/cpu^v/7 

^^210, 2 14) <Dy y—XS:|ilH$(c3l tew-r„ 

AVy7^^7!)-Xom, ^/7^>2 10M2 

1 4iC^lt5^-CC0»^(if?lh-f5 0 JRj?<Ds<>( 

> 2 1 0, 2 14 CO^ y — fi»Jx.fi^r-V v *s ^ X 

y^^yi4 eicflFffiUftV^— ^SrC PU 1 1 8 

"7l42|j:CPUl 1 8{C5--Y y ^ * X&±Ctz~ 
tSr*i-«#*aiSo CPU*«IS|:^lJltt 
5*|l&1S: I MAC 1 2 0 ^ST It t # , * 
I MAC 120I1FPU1 14 foj^iC CPU 118 
i:t tf^— ff^-Srai , 9, ^(:J:oT/^y7^y7y 

[0060] 11 li^F PU^7 P 7'fy 2 1 OOO^^r 
- K*-^ — v^D f 2 2 2O[USS^Vir^^AT*fc^ 0 ^ 
K^X — (D f ) 2 2 2<£>tgSfMl;£C PU 1 1 8 <D 
f n^-K^r-^ (D i) 2 3 8 i;iJ;oT£/&£*i<5* 
h— /Mf^-1 110 (11 l#R8) (cte#"T5 0 

/Wf ^- 1 1 1011 FPU^>f7 P 7^>2 10Oi 
^T^-T 1 — (El) 2 2 exmm^tl, EUr-^2 

2 6t?NOPSrt^ct5 0 Df^r-^2 2 2^h- 
^(D&ft&tfimirZ t, m 1 1 COD f ^^ — ^2 2 211 
D f (Dttit) 10 1 4/j^(OD f 2 2 2T*f^- K*tLfc 

^^■^•)§}i-r^o o i 8Sr^i-s»a*i, ^/w^ 

^U^tl 0 0 8©A*1 0 0 6 (irU^^=l) S:5g 
tRi"5/*c^OD i — 3 8 *^(7)ffiijffllff -g- 1 0 1 

[0 0 6 1 ] ill (i^fc, 7 y —Xff ■g-ilJRSK 1 0 

2 2^Tt Q _kasoj;5t^ ^ y-xm-^^^co^^ 

2 14t^igffi^tL^ 0 7y-XfS^1 0 2 2«7yf 1 
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0 2 4S:f-fW-^H:t5„ Ill lCfi^t 

-^atRSB 1026 -?*+>±M-s-%-$:miR-tz> r. 

£H -^/u-^^u^i^ (MUX) *iNOP 1 0 3 0Srffl 

<<>b (*f — i?) X+k*(0$i^t>*^ >t/ut't 5 D 1 
0 3 4^£*xSaS#J4JE(CF PU^7°7^ >2 1 0 
<7>x=i — K*f — >>2 2 2lcififfl£ft£{f-5i-Sr^i\ 
[0 0 6 2] 1 0 3 4T^$tL59B^<7)ffiai(-*3V^T, 

^TjOuT^^nsff-^ (M^iff-^A, fl-^B) CD|£ 10 

t\ «**<753£ai-^ttsss*i*iiftaw<c "or" 

(IftJlft) (ilftffiW* "AND" (gftJS 

[0 0 6 3] H]l 2iiFPU^>T^ , 7>r>2 I 0C7)gSl 

^Slfr^^—v 5 (e i) 2 2 eooy-r-ir^^A^^-ro 
x l coHfr^-r — v?2 2 6 -CigSJTfcS i 

#, ±SEcoJ: 9 i-. C P U 1 1 8 tfj^ri — K^7 L — > ? 2 

3 St** h—/wt i i ioc7 y—Mt^i&m 

"tS 0 2 20£tl*l 0 20 

3 83&SE 1^7"— i^(c«Six50S:fifi*f S„ tt=b!9(^ 
SB 111 0-C* /Hf-g-SrT-y— ht^rirCJ; 
"9, E 1 2 6|:#AS*l5^NOP 1 1 1 

4 tfs So Ell 2i-*3(+S^y— XXt/^^^ir 
^{f-§-<ofi;fflH Eli 1 <D*ixi:|l]«"CfcSo -tjftbo) 

m-^-^o^T^i 1 1 Ax^^ixzmft^mctmzti 

So 

[0064] Ell 3iiF PU^/9^^2 1 0(0^7^ 

(Df) 2 2 2, (El) 2 2 6, (E2) 23 
0, RXf (Sf) 2 3 4(cBB"rsf¥tt*lUK^-r^7 30 
A-CfcSo .F PU^y7>f ^IhJB 12 0 8^^0/j^ 
A^S^i". A^J 12 10 &m 1 > K^)/:^t'fc 

9, A^? 1 2 1 4 |*F PUXliC PUft>S2t^7 
yK«Ofc*-Cfc5o A*l 2 1 811 E2^f-^2 3 
OOffi^SrE 1 xf-y^A/ji:Itf:^^/^f 
— ^SrSttAixSo A^J1 2 2 2f±f-^/^ (SD_ 
2) 12 2<7)F*)^£E 1 — v*2 2 6 OA^I^^-f 
^-f Sfc«)"CfcSo A^Jl 2 2 6 te^/hit&t^-x^ 

C^7fV^W*tlt^5lt(7)7 yfH ^ny^ 40 

ft#o2ffie{-raasuTi(i^$tLs n Jty^t&^tEii 

3(^lB3*Sftfc*«;^S^«ttf. SH^i^lHlBl 2 0 8 
[0 0 6 5] FPUtCPU^V^7>fy2 10', 2 1 

(Dmmt^xiL cpu»»A^s««sii5»»/i* 

13 18 <Z5ffl*^Jh,jsft^ k^^FRnl 3 2 2 OOffi 
K^L^<t&, lOfSSrTlTy htcirs/ hi-S 0 T fcf 5/ so 
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^i"S 0 Mft*13 14liCPUA^-Cfc5 0 Tt f -> 

f££C£-tts yv^^y 1 

4 6ti*h<D7 xLy^tteZ) „ El 1 4IC*3^"C, Tt° 7 
hOfitteF PU^7 P 7^>2 1 0COE 1 — v*2 2 
6/j^C PU/>V7°7^y2 140E*f — :/24 2{:i 

frLT^S£:#, T try h^ttj^flE 1 7r- 

/MS:^it«E^(00«(cjB6< CPUMA^i 3 1 4 co 
UtTiCjott S^ /u^rf^lh^So T fc'y M s E2^r 

[0066] Ell 5ilE 1 ^-r — i/2 2 6/j^E^^ — 

4 2— T try hSr>'^^^^^-rS/c^co[H]B ; Sr^i"o 
£ b(-. Ell 5 WEIKliC P U^V ^7>f y^^r-v? 

^ s<x<D-m^ttfc£ j &xm t W'tz> t , tfiico^ix. 

1 3 1 o&T try h 1 4 1 oo(t 

«: 1 iC-fcy M,fci£, FPUli, EUf-^2 2 6 
#»?>T f y b^-^^yis?-*}- 1418 Sr^bTiBRt" 
SfcfciC. Tlfy hillRy^^ 1 4 1 44-ffittfki-Sn il 
1 4 2 2 tl CPU^^^^A^f-^ 
^fl 4 2 6f L<(1S i^7-^77fl 4 30(Oj; 

5 fc»oa»<zmffifcT try b • v — ^/j^. XII^t^— 

nu^M 4 3 4^t)Tl^t iliRT^Sct^iC 
jfeoT^£„ il*Rff # 1 4 3 2 tl fin — K^-r — v 5 

(D i ) 2 3 8^»JtL, /qy^^T^t' 
mffiHtT^^^^(-S^< 0 #[!£T K^^«±EIKl 4 
3 8(1, C P UdS9:a)^Sr7 x y ft 5 r t *s*C# 5 
TK^S:lSt5 0 fc*>5>^ E 1 ^7 — 2 2 
^(DT tf y b 1 4 1 O^OCOffi^^oT^fc^^, ^(ft 
7KU^«tlHlKl 4 3 814, Ac0)l|l#t^4o^ 

^ir^^So R^1 4 4 2(0rK^lt BMii- 
S#^£^^ yf i-£fca&KC PU^V^7^>2 1 4 
(OE^f-y 2 4 2 (CittTo 

[0067] 4h&i±i$*m*\>&5\i<mz-r 0 a 

fc<9-tSir#T^S 0 fWW^^ — 

W^yK7li, CPUl 18^. e»WS:gi#j6e* 
L fc v y n ^ v A O^fif *lRtt S <7> ^rF^"t 
So -Tftto*>, WJr^tm^^Tt^o rco^ 

ffWiiF PU/V7 , 7^>2 10WE1^7-^226 
"CtftlliSixSo CPU118/j^yt^-^D/7^ 
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fi, ^T-fest-t^^^pj-r, jE«-c*>5«> Tj-y^ 

yUT'D ^A<£>|l[i#{l, 3^^-</UStt/i=i yt'„- ^ 

^-*:/u^ao^ii, *nb^*fi#JcigiBKW*v' 

[0 0 6 8] M^tfV^ ^7^/^210, 214 T**i§ 
MFPU^7 B 7^f>'2 10, 2 1 4(^Jo^T^^fWI 

2 i 4<DW\mit) ic£^TiEm^£fL% 0 uo/qy 

7^^210, 21 4t£:fc3lt3;* H-yl/t7y-XoH 

-y— h-r&r <htcj:or, j*ib/h«c^-?>r^ , 5>r^2 i 20 

o/j^^-r o fv 5 — ff-S-l 2 4 *S TIT— h (tfiJ*lilV^ 

fl, E 1 ^f-v?2 2 6^gaHStL6*"CF PU/^ 
zf^^f 1/ 2 1 0 <7)D f ^t 1 — >*2 2 2 ^S^TittfC £ 
(i"C#3fct\ f ff-ff-asr-y— h SixSW. CPUA 

^(Difr^zmn-rZo — ^^-ft-i-^r-y— hstv 30 

CPU/^^>2 14^7 h—yw£*i<5 0 
[0 0 6 9] B16 1 11*51, NT, 5fe>* (Ehft^fl i~6 
&th%> is— ^r>^tC*5t^T I ^7" — ^ 2 1 8iaoT7 
^S/^-^iX, F P U/<>f ^7>f > 2 1 0 XliC P U^>f 
/7^V2 14(:J;oTlllT^tl^o El 6W:6fi<£Mft 

S^lOlOt^e FPU^^7^>2 10^7 
= — K*^ — v*D f 2 2 2 a*— 1 5 1 40 
0&mW£-t%b, Df^f-^2 2 2(j:lfv ? Hftl5 
0 8 ^7f - h ITC PU(^)f ^-yCilSt^o fv? 

— ft 1 2 4 i:-t(7) t'v?- ft 4§- 1508 a>r -y— h 
$ixfc«(cj|KVN"C. 2) , 3) T^£*i,5J: 
C PUA^as^SrjgfcttSr .tas-CtSo La»Lftj&s 
£u 4) TSStlSft^FPU^ "t-<c^>*>i*ib/h» 
^*P3R*>^1 5 14lt CPU/^7 P 7>f>2 1 4£r± 
kEgdJ; vie, * h — Mt^rl 1 1 OCOigffll^ioT^ h 
— /^S-tirJ; 5 ti"S 0 FPU^V^^^f^ ( E 

1) 226, (E 2) 2 3 0, (Sf) 2 3 4(1, 1) 50 
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o^^coHfrSriBScJ-sas, 4) co^trf^sns <t 5 

1) ^^(O^CT^ff^^^i/j/J^^^tl, D f ^ 

'h&c&4h^&E 1 ^v" — v^i^ctoTHtTStiS^asjUT 
£*x££:, FPU^V^7-fy2 1 OfiODf^f-i/2 
2 2{it"v ; -|f^l 5 0 5 0 lixClo 

T, #coy?»/h?Bc^^, e*Jx.tfj?»/J^^An»«J*l 
5 1 4£E 1 ^"T 1 — v^2 2 6lZ&iM-fZ><DfrPtm&tl 

[0 0 7 0] ^1518(t S*»/M»^l»»#^ 1 5 

iowei ^-r— ^ntf(cf?i-s i 2-y-*r $>v<n%\z. 

Mc< F PU/^y7>f V 2 1 0OE 1 ^t 1 — i^iC^ft/h 

tt^jnjl^^asiitf n t nwii^isp 1522 

fl. j¥»/h»^BfeW^^ 1 5 1 ocoe 1 ^-^2 2 6 

(-*5tt5m 1 2#a<o-y--r ^/kt)«(^< cpu/qy 

7^y214WDI x = — K^t 1 — v>2 3 8 iC^5#B 

J: fcHfif-y-'f ^H8w*^ "fdi v" 

OJ: 5*i*ib/ha»^^as^§ixS»'&ict, iWffitr 

FU^Zf 1 ?-* ft F PU^7 P 7^y|i|nIi^o: 

iras-c^So m^, nm^^m^x 5 1 4^ntr 

^1 5 1 4(11 3-y-^^ug 1 5 2 6T*W**«££i*: 

&<btl\ r?»j/J^^P#^^ 1 5 1 4 0&<o^fll£fi 1 
(0«^**^oT^fci^fcT-fc5„ i" l 3 

■y-^^/ua-ej*»/h»^*ow^^i s 1 4/jq?ij^^^:i: 

VN/j^Tfc^ 0 r.tLt>, cpu^^-O^fpu^ 
^7>fy«Moti^/j^t'fe^ 0 

[0071] 017 (1 F v?— « fftB 12 41; t^-ff 
-§-1 5 0 8 ^T-y— hi--5fc«f>Otr^—{f -*§*[Elgg£r^ 
*t*o #l;, ftlS0^^FPU^V7 , 7^y2 1 OWr 
3-K^r-^(Df) 2 2 2(;A*Stlfctt^*H 
Sr*i-{f-§-(«a316«j>irv K^- h (AND) 1618 
(^iSffl^tt^o Hf;(l, T-^-K^-v? (Df) 2 2 

r^»^/js e 2 xr-yia^^ixf: iv^ *HSr*"T 

— h 1 6 1 8lc£oT^S$4x£ilu(::, ^y/<-^i6 

2 6(;J:oT:Ste^tb5o ^LT, mn<nftm^$k&& 

"frfrE 1 ^^ — ^2 2 6tCAJj£tltch\<^ O^mfr^-f 
(aBWfe^ry— h (OR) 1 6 3 8(OA^l 
6 3 4(Cigffi£ix£ 0 TyKy- h 1 6 1 8O 

W^tPflS^Tj-ry— h 1 6 5 0<O{^r)5<OKf} 16 4 6 
t;ii^^n,5 0 tT^- h 1 6 3 8C0ffi^ 1 6 5 0(1C 
PU^/7^y2 1 4^f (D i) 2 

3 8 K If v?— 1 5 0 8S:ML V ZtHcX^X, C 
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PU/^7 P 7>fy2 1 4lr* 1 Si* t //> 

[0 0 7 2] «±**W#JCj:oT*$nfc»MS:*« 

fetsth-rm'si^^mT'frZo #«wj*r i sc 
m<DT— ^^pj-^&^-t s-^ ^ o^oi? yi^fciaffl 

3/*(i, ? a =r^t°^ — is 7*? 4 ? 

V^T^So 
[0 0 7 3] 

[0 0 7 4] i-/«C*?*>, *«M(w«S-^>r ^ n^nir-/ 20 

t^riciot, cpu^/^^yiFPu^/ 

ffcte, ^-f 7°7-T ^^(7)fc:i6(DlHl^m^^/J^tg^ 
[0 0 7 5] ^>f ^7>r >tr*tLT7 y — X^>X h— )V 30 

b—frjutz? y —x i: taotFPu^ 

[0 0 7 6] FPULl^^^O«t54^?4rCP 

ui FPU;jSMt5:ilcJ:oTCPUt f pu tco 

So 

[0077] »ft/j^^;it«A^w«^a5< ^f^^miic 40 

[0 0 7 8] &m'l^£MW<fo^\cts\,^xhF PUs<«< 
-77 4 >tC PU/q 77 4 Is t SrlSIfflffC* So 

[HI] **^t-«t5^>f ^ n^niry-^O— ffJSr^i- 
[0 2] F P U t C P U^^V 7 P 7 Y >(7)ffiS^Ttl 

[i3)^ "LDS Rm, F P U L ** <^Ht? L 
t W F P U^V 7 P 7-Y V^t/C P U W ^7 > , -t 50 



26 

LXM#<Ds<4 77^ ^fflX-cD^—p^maip^ $ is? 

[14] ^ "STS FPUL, Rn M <7>HfTlCBRL 
TCOFPU^V^^y&tJfCPUW/^^Y^ 

[is] FPu<^^v^7>r>«r5e(ci*aB(i*"riftMi2 

T-£>S 0 

[@i 6] ^/7-Y^y y-^^Mia^FPu/^ 
77 4 s t cpu^^-f #J£^i-R9l 
H"CfcS„ 

[17] ^ h»^ilO«ltfc^n - K • X • 
[18] * h— yPOt> 9— ooilt'fc^^^y T^ir 

* • =i>7 y ^ h . 7. h-^^t5^y7>fy^ 
[19] * h^Mt^^^i-siijss^f^-rs^n y 
[110] f pu/^/7^ 1st c pu^v 7°7-r is<n 

WJj&T* V—^Ty ~ t ClJ; 19 CPU73- K ^ v 1 — is 

[111] FPU^/9>f^73-K^f-^S:M 

[112] F PU^>f/7-Y y©I 1 iff^f-v^E 1 
£#y^Stfc^l-C£>S 0 
[113] F PUCOl^lelgS^^-rS^D yy-mxtb 

So 

[114] C PUM^^«CS< i*»/h#jftJtiMh 

^o#)iicofc^coF putc pv^<4 77^ xommit 

[115] EUr-^/j^E^r^Tt'^^ 

^^^-rsfc^^iHjsso-^j^^-r^n ^^i-e^Sn 

[116] CT^S:iEflld«r0^feOF PU £ C PU^ 

[117] Ifv?— m#illKdtfv?-.fS#S:T1^- h-rs 
fca&Wtrv 5 — ff-^lHlKW— WSr*i"^n y ^IT'fcSo 

ins] u^^3>-7 y ^ s^iftwiaT'fcSo 

[119] C P \J^<4 77 4 > b¥ P \Js<-4 77 4 is <d 
[120] lico-^^ u^dir-z-y-^-y-TK— h-TS^ 

-r s c p t ifcRwa-e*5. 

[12 1] j*ft/h»j&^ "FABS" CDlfc^lT'fc 

So 

[12 2] y?«J/hiSc^^ "FADD" (DWLWmXlh 

So 

[12 3] 12 2(Cjffi< Y?»/J^S»^*^ "FADD" CO 
lftMHt*S>5„ 

[12 4] 12 3M<r?l/J«^^ "FADD" CD 




[1212 5] »»/Jn«A^^ "FCMP" (OlftWia-C*) 
[i26] BI2 5tClBE<)*lj!|/h»^^ "FCMP" CO 
[127] EI2 6lC«c<i*»/h»^^ "FCMP" CO 

[§28] "fdi v" (ovtmm-vh 

[i2 9] i2 8tZtSt<&W}/b&j£tii<fr "FDIV" <D 10 
[0 3 0] &W)'h%t&^ "FLD I 0" (DBiKia-Cfc 

[n 3 i ] s*«j/j^^^ u f ld i i " (owtmrnx+ih 

So 

[03 2] »»/J^»^*^ "FLDS" <7>RWI2T-fc 

[133] "FMUL" (Ol£^0T*;fo 

[0 3 4] a3 3CR<9MR^ "FMUL" (O 20 

[0 3 5] "FNEG" <Otfc^0T*fc 

[0 3 6] ?¥B/Jn»^^ "FSQRT" cO^0^0T*fc 

[0 3 7] "FSTS" (OttMBI-e*) 

[03 8] mh'b$kMJb^ "FSUB" cOlftBJ|01?fc 
5 D 

[03 9] 0 3 8(C«t<»ft/hft^:^ "FSUB" CO 30 

[04 0] 03 9(C|gt<i*»|/h»^^ "FSUB" CO 

[04 1] "ftrc" comwmx*& 

[04 2] i4lM<»J*S^ "FTRC" CO 

[04 3] "FT ST" <OKMia-Cfc 

[04 4] CPU^ "LDS" <DmWmX+&>Z> 0 40 
[04 5] 0 4 4{Ogc< CPU^ "LDS" (DiHWW 
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[04 6] CPUilJ* "STS" «0KWia'C*>S o 
[04 7] 0 4 6l-jK< CPU^ "STS" cotfc^0 

[04 8] j*ft/J^^^^ "FLOAT" (Di&WmXh 

[04 9] ?*ft/J^»^^ " F M A C " ORWia-Cfc 

[0 5 0] 04 9(Cjj^<??Efc/h£t&^ "FMAC" CO 

[05 1] ^»/h£t£lfr^ "FMOVOS^Ht'fcS. 
[0 5 2] 05 1 tC^<r?Ift/J^^^ "FMOVcOR 

[f?^COl£^] 

110 ^ n^nir y-y- 

114 FPU 

1 1 8 C PU 

2 10 F PU^/7-fy 
2 14 C PU^/7^V 

2 18 y^-^"r — iy ( I ) 

2 2 2 FPU/^y7^>^f ^-K^r-v 5 (D 

f ) 

2 2 6, 2 3 0 F PU^V ^7^ yO^fT^f-^ 
(El, E 2 ) 

2 3 4 F PU^^7 P 7-f>'t07^ b'<*y?X7—i? 
(S f ) 

2 3 8 C PU^^7^f >-CO^^— K^T 1 — V s (D 
i) 

2 4 2 CPU/^^^^f^r-v' (E) 
2 4 6 C PU/^^-f >-cOTt ^ y T ^ir^^y 1 — 
(A) 

2 5 0 CPU^/7-f 1/(0=7 4 h^^^^r-v 1 
(S i) 

2 5 5 ✓ X I /K ^ >"tr/Mlgg 

F PUL =1 S -^r — yu^X^ 

4 2 8 CPUf^- K*^ — v^&tfV-W'^ff-^ 

5 18 CPUra-^tW^St 

6 2 2 X V—Mt^ 

7 2 5 X h— /Mf# 
9 14 ^ h-/Mf^ 

14 10 El 7*"r — i/frh<DT h 
1 5 0 8 t'^»ff^ 
1 6 0 8 tT ft # 
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mi) 



114 



126 



120 



IMAC 



110 



FPU 



134 



TLB 

□ - ^ 



rx 

TLB 



CPU 



138 



T 



142 



7 







: > 







o 



=1 > K 



122 



151- 



146 



130- 



156 



1} 

CM 



CD 



A A 



PLLUfiii* 
^ □ <y *? 



- 118 
^■155 




CZ> ^ □ <y ^ 



U7^ 
□ — ^ 



152 



$4 T 



153 



V 



o 



17 



-V3> 



.150 



V 



V 



V 



(17) 
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[03] 



m2) 



218 




[£33] 



LPS R m,FEUk 



,222 226 230 234 210 



222 


226 

/ 


230 

J 


234 

; 


Df 


E1 


E2 


Sf 



210 



306 



J * + >-b^ (DHol.DI. CLOCK; 



CPU (Sfe) 



> > r ) 

238 242 246 250 



[KM 7} 



^218 


Df 


ElfT) 

N 


E2(T) 


Sf 


1 








310 


314 !\ , 








C 


)i 


E 


A(T') 


3i<T) 



FPU 



238 



CPU 



-214 



250 



[(Hi 7] 



[194] 



Ii4] 



STS FPUL.Rn 



308 

CLOCK 
(01) 





^ OOP 


^ 226 ^ 230 


r 


^210 


^,218 


Df 


E1 


E2 


Sf(T) 


FPU 

FPUI^JloT 


I 




i 


: 






322 : 














CPU 




Dl 






Si 














-^-214 



238 



242 



T 

246 



5" 

250 



1610 



^1814 




1638 



[019] 



510 

\ 

1 ) FTRC FRm, 
FPUL 



2) STS 
FPUL.Rn 



[me] 

21 B 222,236 226 ^242 



514 

CLOCK 

<<M> 



I 


D 


SEP) 


E2/ 


/Si(D 




! 
j 




yA 1 


/E(T) 


/A(T) 





522 



CPU^U-*^* 
•518 

\ 



210,214 



•626; 



! ^ 322 i 



3i 



[E19] 



CPU^, FPU^ 

i± 

C P Ufc^fc F P UtS^cD^n- KM 



(CPUM-FPU 



"ST 




FPU*MNBfctf)flr> 



(18) 
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[1215] 




[17] 



1) Mov.w@R2,R1 

2) Add R1.R4 



618^ 
3) FaddR3,F1 



^242 ^2 46 



622 



CLOCK 



210,214 



(NOP) 



E1 



E2 



(19) 
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[i8] 



SINGLE y-fJ ■ rOtt • 3>7'J9 h • * K-JU 
FETCH ' 




810 



X 



[B9] 



815 



D (02) 



3"^ L/— >3 > 



EfE1 (01) ^E1 (02) A/E2 (01) 



-0 



820 



825 



OR ^ 



622,725 I*x->^e><D3r<* 
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[[110] 




[mil] 



SIGJ. 



31 DFCIRTSELD 

1010 



(S1G.C) 




DATA BUS{15:0] 
SIGNAL NAMES 

A =T2_TLBMISERR , S2_FCANCEL1 
B =C2JSBRDY 
C =S1_FCANCEL2 | S1JINVAJJD 
F — — (C2JSBRDY4L2_LRDY) 
L -S2JRTHILLAC2_SBRDYSL2_LRDY 
H = S2JRTHIH L&C2~S8 RDY4L2JLRD Y 
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imi 2] 



FPU/W77-f>(D»1 mrXT—i; (E1) 




A-= (T2_n.BMISEHRl-FPUJFETCH) | S2 FSTALL | —TO IV STEP I (C2 SBRDY&L2 LRDY) 
B =S1_FCANCEL2 - _ _ 
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^1510 

1 ) FDIV FR1.FR2 

2 ) ADD R1.R2 

3 ) SUB R3.R4 

4 ) FADD FR3.FR4 
5) ADD R3.R2 



6 ) OH R4.R6 
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E1 FDIV LATENCY - 12CYCLES 



TIME 
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Add R0.R1 
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Operation 


op code 


mnemonic 


Rooting Mow 0-oad) 


FNMft 




Reefing Move (Star*) 


FNMA 




Heating Mov 


e (Restore) 


FNM9 


FMQY^S @FrrH- t EFjn 


Floating Mow (Save) 


FNMB 


EMC^S EBm.@-Rn 
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FMOV-S (OfRORml.FRn 






FWM7 


FMOYrS FRfPi^ffP.fln) 


Hooting Mow 


e fn register ftte) 


FNMC 


RMOVFRmf Rn 


Floating Load Immediate 0 


FN8D 
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fldh £Bn 


Floating Abd 


FNMO 


FADD EBm.EBji 


Floating Subtract 


FNM1 


FSUBF_Bm£Bn 


Floating MuftJply 


FNM2 
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Floating Divide 


FNM3 


FDIV FRffuFRn 


Hooting Multiply Accurraioto 


FN ME 


FMAC Ea0£F*n£Bn 


Rooting Compere Equal 


FNM4 


FCMP/EQ B3m£Bi 


Rooting Compare Q rearer Than 


FNM5 


FCM Pf QT FQm£R/i 


RofltfraTestNaN 


FN7Q 


EESELNANEBi 


Rooting Negate 


FN4D 


FN EG £Bn 


Roaring Adsq 


Jute Value 


FN5D 


FABSEBn 


Roatsig Sqiavw Root 
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FSQFTTEfin 


Floating Convert morn Integer 


FN 2D 


FLOAT FPUL.FBH 


Floating Truncate and Convert to Integer 
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FTRCERm.FPUL 


Floating Stan 
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Save 
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NZERO: 

case (data. 

NORM : 

PZERO 

NZERO 

PINF 

NINF 

) 

PINF : 

case <data_ 

NINF : 
default : 

} 

NINF : 

case (data_ 
PINF : 
default: 

} 



type_of (£fcn) ) 

VERn = *FRn 
zerolFRn, 0) 
zero(ERn, 1) 
inf (FRn, 0) 
inf (EBn, I) 



type_oE (£En) ) 
invalid(EEn) ; 
inf (ERn, 0) 



inval id ( FRn ) ; 

inf (FRn. 1) 



break 
break 
break 
break 



break; 



break; 



break; 
break; 



break; 



break; 
break ; 



break; 



pc += 2; 
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FA DP Special Cases 



NORM 



+0 



-0 



+INF 



-CNF 



qNaN 



sNaN 



NORM 



+0 



-0 



ADD 



+0 



-0 



-INF 



Denormalized value is treated as ZERO. 



+ENF 



+INF 



Invalid 



-INF 



-INF 



Invalid 



-INF 



qNaN 



sNaN 



qNaN 



Invalid 



Exceptions: 

Invalid operation 
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if ( (data_type_of (FRm) 
( da t a_ type_o f ( ££n ) 
else if ( Cdata_type_oE(EEnO 
( da ta_ type_o f { FR n ) 
else case(data,type o f (FRm) ) 



NORM 



FZERO: 
NZERO : 



sNaN) 
sNaN) ) 
qNaN) 
qNaN) ) 
( 



II 



case ( data„type_o f ( Ffi n ) ) 
return (GT) ; 
return (NOTGT) 



PINF 
NINF 
default 



> 



case ( data_type_o f ( FRn ) ) 
PZERO: 

return (EQ) ; 
return (GT) ; 
return (NOTGT) 



NZERO: 
PINF : 
NINF : 
default : 



PINF 



NINF 



> 

case (data_type_of (EEn) > 
PINF : return (EQ) ; 
default : return (NOTGT) 

) 

case (data_type_of (FRn ) ) 
NINF : return (EQ); 
default: return (GT) , 

> 

) 

if (*£an = = *£Rm) return(EQ) ; 
else if (*£ftn>*£fim) return(GTJ; 
else ( return ( NOTGT) ; 

) 

fcmp_invalid ( int cmp_flag) 



return (INVALID) 

I 

return (UO) ; 
{ 

break 
break 
break 

break • 
( 

break; 
break: 
break; 
break; 

break; 
{ 



break; 
break; 



break; 
{ 



break; 
break; 



break; 
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prhiF : 

NINF : 

cas e { da ta_ t ype_o f ( ££n ) } { 
PINF : 

NINF : invalid(£an> ; 
default: zero [£J£n, sign_of (££n0 ign_of <££n) ) ; 
) break ; 



break; 
break; 
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pc += 2 ; 
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1 






ran 






EEra 


NORM 


+0 


-0 


+INF -INF 


qNaN 


sNaN 


NORM 


Drv 


0 


INF 






+0 


DZ' 


Invalid 




DZ 






-0 














4- INF 


0 


+0 


-0 


Invalid 






-INF 




-0 


+0 








qNaN 










qNaN 




sNaN 




Invalid 



Denonnaiized value is treaied as ZERO. 



Exceptions: 

Invalid operation 
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NINF : 

case (data_type_of < FRn) ) 
PZERO : 
N2ERO: 



> 

PC +: 



< 



invalid {£Sn) ; 
default: inf C£Rn, sign__of (Egrn) ign.of (f£ n ) J ; 

break; 



CJ 



break: 
break; 







FR11 


FRni 


NORM 


+0 


-0 


+ENF 


-INF 


qNaN 


sNaN 


NORM 


MUL 


0 


INF 






+0 


0 




-0 


Invalid 






-0 




-0 
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+INF 


INF 


Invalid 




+ENF 


-INF 






-INF 








-INF 
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qNaN 






qNaN 1 




sNaN 


w^A . — 1 ■ 












Invalid 



Exceptions: 

Invalid operation 
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NZERO : 

case (data, 
NORM 
PZERO 
NZERO 
PINF 
MINF : 

} 

PINF : 

case (data. 
MINF : 
default : 

} 

NINF : 

case (data_ 
PINF ; 
deEault : 

) 

+ = 2; 



type_of <ZRn) ) { 

*£Rn = *£fcn - *ERm; break; 

zero(£Rn ( 0) ; break; 

inf (Efin, 0) ; break; 

inf(£fin,lK* breaks- 



break; 



.type_of <ZRn) ) 
invalid(£gn> ; 
inf (£Bn, 1) 



type_of ) 
invalid(FRn) ■ 
inf (ERn, 0) ; 



break; 
break; 



break; 



break; 
break; 



break; 
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FSUD Special Cases 







EB.m 


NORM 




-0 


*(NF 


INF 


qNaN 


sNaN 


NORM 


SUB 






*LNF 


-LNF 






+0 






-0 










-0 




+0 












+INF 


-INF 


Invalid 








-INF 


+INF 


Invalid 






qNaN 












qNaN 




sNaN 














Invalid 



DenormaJized value is treated as ZERO. 



Exceptions: 

Invalid operation 
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LDS(long *Rra, *FPSCR> /* LDS Rm, FPSCR */ 

*FPSCR = *Rm & FPSCR_MASK; 
pc += 2; 

} 

L*DS_RESTORE ( long 'Rm f * FPSCR) /* LOS^i eRm+ , FPSCR V 

long *tmp_FPSCR; 

if { load_long (Rm. trap_FPSCR> != Address^Error) { 
*FPSCR = *trop_FPSCR fc FPSCR_MASK; 
*Rm += 4; 

} 

pc += 2; 

> 

Exceptions: 

Address Error 
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{ 

*Rn ~ * FPSCR; 
pc +s 2; 

) 

STS_RESTORE<long 'FPSCR, *R n > /* STS^U FPSCR, <a-Rn */ 

long *tmp_address = *Rn - 4; 

if (store.long [FPSCR, tmp_address } ! = Address.Error} 
Rn = tmp_address; 
pc += 2; 

} 



Exceptions: 

Address Error 



(46) 



%fffl¥-9 - 2 1 2 3 5 9 



IM4 6] 



[114 6] 



u 
c 

s 

H3 



^ (N f\J 




o o o o 



S (S (§ t§ 

A A 

I I 

oc ^ 

<J u 

to </) 

CL Or 

1*4 &U, 



H 



u 



w w w w 

H H E- 

CO LO LO tO 

r-4 rsj m 




w 



1 I >• 

8 s? S 3 

0> a* C U a> 

.? s e 5 s 

o 2 -S o S 

O t/) ^ U <^ 



•c 



c 



c 

OS 

=) 

to 
to 



c 



a* 



Ci3 



to 



Pi 

O 

CO 
CO 



ra — 



O 









c 


C J - 












a: 


tx: ^? to 












* 


* a w 




























n — ki 




c 


c 






D 






DC 


a: 






A. 


01 C T3 














in o iB 












+ 










u 






M 1 




u 










TO Qi E 




U) 


fx, 






CP 






p« 




11 


ii 


c: 


o 






* 




-t 


o 


1 JU II 


II 


* 








(— i 




+ 






c 


0 














a 






u 


Cn 


C 


* 




1 




a 


c 


o 












o 


< — 1 






tn 














1 


Cn 






10 






w 


c 




to 


f< 








o 


















10 



(47) 



- 2 1 2 3 5 9 



[11)4 8 ] 



[§48] 



H 

cu 



-o 

5 



> 

£3 



8. 



c 

o 



o 

o 



3 



o 
ou 

DO 

■2 

o 

E 



4> 



i 

> 

e 

o 
U 

c 

•s 

a, 

ttc 
a 
x: 
eu 
o 

E 

H 

o 



"8 



GO 



S .£ 
5 

d a 

3 -3 



O ^3 



S3 H 

r> on 

a* — 



■5 ^ 



o 



a 

Q 



O 



g 



a* 



C 

o 

Cl. 



> nJ 
I o 

<p ' — ' 
in 

U II 

^ + 

w pd v 

h SI a 



O c= 
^ 



(48) 



FfF$¥-9 - 2 1 2 3 5 9 



[114 9] 

[H4 9] 



C 

o 
a 
u 



X) 

H 



5 

TP 

■3 



o 
cu 



O 

c 



"8 



a 
& 

V 

-< 

a 

e 
"o 
A, 

DA 
C 

« 

O 



^ o 



A 
l 



CO 

o 



■5 c: 



I I 

>> 3 

•n .2 

u _ 

6 © 

c3 a3 

» C3L 

C ° 

I- 3 



c 



o 



2 



U <D 

4J ta 

o u 

(D 

M > 

o id 



0> 

u 

■P 



8. 

O 




(49) 



¥fffl¥-9 - 2 1 2 3 5 9 



[150] 



[M5 0] 



O 

o « 



i2 



3l 



t3 

> 

J3 



=5 



si 



=3 
1 



I" 



73 



■a 



u. 

3 



3 

•a 



73 



•5 

J5 



"5 



'-a 



u. 



2 



2 



u. 
2 



1 



-a 



o 

uu 

*8 



s 



2 

i 



2 

i 



u. 



O 
2: 



5 



3 



5 



s 

-a 

a 

=3 



& 



(50) 



¥fffl¥Q - 2 1 2 3 5 9 



[151] 

[HI 5 1] 




II 

4- 

a 



(51) 



- 2 1 2 3 5 9 



[IS 5 2] 



FMOV_LOAD {long *Rm, float »FRn) /* FMOV 9Rm ( */ 

( 

load long (Rra. FRn) ; 
pc ^= 2 ; 

} 

FMOV_STORE( float *ZBm, long *Rn) /* FMOV.S FRm.QRn */ 

{ 

store. long (EBm, Rn) ; 

pc 2; 

> 

FMOV.RESTORE ( long *Rm ( fioat *EEn) /* FMOV.S •Rm+,£Rn */ 

( 

iff load long (Rm, FRn) I ~ Address_Errcr > *Rm * = 4; 

pc + = 2; 



} 

FMOV_SAVE< float *£Bm. long *Rn) 
C 



long * tiup.address = *Rn - 4; 

if (store. long (EEm, tmp_address) != Address_Error ) 
pc + = 2; 

) 

FMOV_LOAD_ index t long fr Rm, long *R0, float *FRn) 



cn 
ro 



/* FMOV^ £Em.3-Rn */ 

Rn = tmp_address; 



/* FMOV.S © <R0^Rm> , FRn */ 



{ 



) 



loatf__long(&(*Rm-h*RO) , FRn) ; 
pc + = 2 ; 



FMOV_STORE_index( float *Z£xn, long *R0, long *RrW /* FMOV.S FRm . f R 0 . Rn ) +■ / 

{ 



store.long (EEm, i t *Rn + *R0 ) ) ; 

pc += 2; 



) 



Exceptions: 

Address Error 
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